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The article is in 6 parts. The first sets forth. 
the requirements of high vacuum apparatus and gives 
a general description of types Tyu-I, II, III and 
Iv. Part 2 describes the TVU-I in detail and 
explains how it fulfills.its requirements. Part 3 
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47-54, May 1954 


The authors describe 4 gas-discharge jon source in which the ions 
ere obtained from @ low-pressure impeded glow discharge: under 
the action of an axially symmetric electric field, and in which 
use is made of @ gap having a particular shape that brings about 
electron. oscillations and hence effective ionization of the gas. 
The ions are emitted through an aperture in the cathode and are 
already directional in the discharge. The characteristics of 
the ion current as 4 function of the various parameters and the 
role of the electron-optical system are investigated. Refer to 
A. Guthrie and W. Wakerling's “Characteristic of electrical 
ees in magnetic fields," Nat. Nuclear Energy Ser-» 9» 
1949 
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“abstract : 


Ref Zhur - Fizika, No 3, 1957, No 7193 


eyihyud t, DH. Smirnitskava, G.V.; Borisenko, il. 
Ionic Pump with Cold “locsrodes and Its Characteristics 


Radiotckhn, i clok‘ronika, 1955, 1, No 2, 2535-259 


im investigation was mado of tho absorption of ‘gases in an... 
Glootric discharge by cold cathodos, placed in o longitudinal 
nagnetic field at a prossuro 1072 -= 1078 wm moroury, voltages 
up to 4,5 kv, and magnotic fiold intensities of 350 -- 1,000 
oorstod, for air, noon, and helium, The smaller pump-out 
velocity in the caso of noon and-holium is a:tributcd to: 
voaler cathcdo spattcring in theso gascs, Tho optimum ratios 
betveen the applied voltages and the intensity of the magne- 
tic ficld havo been choson cxporimontally, It is showm that 
the anode maturial dovs not play a substantial role, and that 
tho: best rosults aro ubtained with cathodes made of tantalum, 
molybdonum, and niobium, » Tho distribution of tho curront a 
-onsity on the surfaco of tho:cathodo is investigated, and 
it is shovm chat in the cathodo-spastoring procoss tha.gr.atest 
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AUTHORS: Smirnitskaya, G.V., and B.i. Reykhrudel' 109-10-15/19 
e ‘ eT a 
TTTiE: | Kinetics of the Electrons ina Discharge in Magnetic 


Fields at Low Pressures (0 kinetike elektronov Vv raZz- 
ryade v magnitnom pole pri nizkikh davientyakh) 


PERIODICAL: Radiotekhnika 1 Elektronika, 1957, VYol.II, No.10, 
ppe 1303 - 1306 (USSR) 


ABSTRACT: The discharge device considered is a4 low-pressure tube 
having a ring anode and two disc cathodes situated at equal 
distances from the anode; . radius of the anode is TY, and 


the anode-cathode distance is a. The device is situated in mote 
a magnetic field H (see Fig.l, p.1303). It is shown that the. 
static potential in the inter-electrode space is given by “IN 
Bqe(1) where U, is the anode potential and U, is the pot- = 


ential at the centre of the tube (i.e at the origin of the 
co-ordinates). The equation is in good agreement with the. 
experimental results, as can be seen from the curve of Fig.l. 

If it is assumed that the pressure is very low (of the order 

of 10-7? to 10~Sgtie)bhe electron motion in the tube can be cee 

assumed to be independent of the space charge and the operation © 
Oe of the tube, in particular, the electron trajectories, can eae 
Cardl/3 easily be analysed. The motion of the electrons can be described 
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py Eas. (2), (3) and (4), which are subject. to the following 
boundary conditions: an electron has initial velocities 


Zo and | Ly in the direction of the z and F 4SxeS, respec= 


tively. 

Solution of Eq.(2) shows that an electron is subject to a 
harmonic motion in the direction of the axis 2 , while in 
the plane r§ there are three solutions. At menetic fields 
greater than a certain critical value Hy, , the electron is 


subject to both a rotation and a harmonic motion (see Fig.2a)}3 
the go lutions “for. thts-,ase Pee are given by Equations 
(5) and (6). For magnetic rields equal to or lower than 

Hi , the electron trajectories are in the form of an expon~ 


ential spiral (see Fig.26). From the above, it is concluded 

that a glow discharge cannot exist in the tube at magnetic 

fields lower than H,,- This result was confirmed by some oe 
: experiments which showed that at Ue = 3% 000V, P= 107° omg, . 


-no discharge could be obtained at magnetic fields less than 
— Gard2/3 200 Oe. 
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There are 2 figures, 1 table and 6 references, 1 of which is 
Slavic. 


ASSOCIATION: Physics Faculty of the Moscow State University im, 
M. V. Lomonosov (Fizicheskiy fakul'tet Moskovskogo 

; gosudarstvennogo universiteta im. M. V. Lomonosova) 

SUBMITTED: May 15, 1957 

AVAILABLE: Library of Congress 
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(Blectric discharges through gases) 
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(Blectric discharges through gases) 


atl 


APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R001444720020-7" 


"APPROVED FOR : 
Pa aA ellen 06/20/2000 _CIA-RDP86-00513R001444720020-7 
‘ eee ae Ea ie ce acoeeass DS Te PGE Seg ae ve 


_ BREE 


(4) 
AUTHORS - Gmirnitskeya, GV. and Reykhrudel! .E.Me Sov /55~58-2- 16/35 
TITLE? Kinetics of Electrons in the Electromagnetic Field of a 


Magnetic Ionization Pressure Gauge and of an Ton Punp 
(Kinetika elektronov v elektromagnitnom pole magni tnogo 
jonizatsionnogo manometra-i ionnogo nasos@) 


PERIODICAL: Vestnik Moskovskogo Universiteta- Seriya matematiki, mekahniki, 
astroriomii, fiziki, khimii, 1956, Nr 2;PP 1212152 (USSR) 


ABSTRACT: The paper contains & theoretical investigation of the 
motion of electrons in & magnetic longitudinal field and fi 
a nonmmiform electric field. The fields correspond about: 
to the field distribution in an ionization manometer and in. 
an ion pump. The calculation does not consider the spatial 
charge and holds only for the relations before the ignition 
and for the burning discharge under low pressure 


(1078-107? mm Hg). Under these suppositions the cathode range. 
extends over the whole discharge interval, and the influence - 
of the volume charges on the electron motion can be neglected. . 
The investigation of the kinetics of charged particles in 
the conditions chosen in the vacuum permits to explain how 
the discharge develops in the magnetic field under low 
cara 1/2 ; 
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pressure and hog large the values E and H have to be for a 
pressure of 10°°~- 10°! om Hg, in order for a discharge 

to take pisce. 

There are 18 references, 7 of which are Soviet, 2 French, 
and 9 American. OO 
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BENDRIKOV, G.A.; KRASNUSHKIN, P.Ye.; REYKHRUDEL', #.M.; POTEMKIN, V.V.; 
MUSTEL', Ye.R.; RZHEVKIN, K.S.; IVANOV, 1.¥.; KHARLAMOV, &.A.; 
TIKHONOV, Yue¥e; STRELKOVA, L.P.; KAPTSOV, L.N,; ORDANOVICH, 
4.Ye.; KHOKHLOV, R.V.; VORONIN, E.S.; BERESTOVSAIY, G.B.;. KRASNO~ 
PEVTSEV, Yu.V.; MINAKOVA, I.1.; YASTREBTSEVA, T.N.; SEMENOV, A.A.; 
VINOGRADOVA, M.B.; KARPEYEV, G.A.;. DRACHEV, L.A.; TROPIMOVA, N.B.; 
SIZOV, V.P.; RZHEVEIN, S.N.; VELIZHANINA, K.A.; NESTEROV, V.5.; 
SPIVAK, G.V., red.; NOSYREVA, I1.4., red.; GEORGIYEVA, G.I., tekhn. 
rede 


(Special physics. practicum] Spetsial'nyi fizicheskii prektilun. 
Moskva, Izd-vo Mosk,unive. Volele [Radio physica and electronics] 
Radiofizika 1 elektronika. Sost. pod red, G.V.Spivaka. 1960, 
600 Pe 
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-Woskovskogo universiteta im. M.V¥.Lomonosova (for all except Spivak, 
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AUTHORS: Reykhrudel', E.M., Smirnitskaya, G.V. and 
ee arias 


Vasil yeva, HN. \ 
TITLE: | Certain Characteristics of Discharges’ 


and Magnetic Ionization Manometer y\ 


PERIODICAL:Radiotekhnika i elektronika, 1960, Vol 5, Nr. 4, 
pp 662-665 (USSR) 


ABSTRACT: It was shown previously (Ref 1,2) that under certain. wey 
: ‘conditions a series of sharply defined ionization regions 
may form in a low-pressure electric discharge with cold 
cathode in an external magnetic field. In the present — 
article the volt-ampere characteristics of such discharges — 
are presented and the ion-velocity distribution close to. 
the cathode given together with a comparison of the 
processes accompanying ignition of the discharge in the 
magnetic field with processes in a vacuum arc. Drawn-out © 
ignition was used (Ref 3), reaching several minutes, 
permitting measurement of pre-breakdown currents by a 
pointer instrument. Slow discontinuous increases of ie 
current were observed which, at a certain value of . ee 
Card 1/2 current, lead to sharp increase of the latter and the vi 


| ,\ 
in an Ion Pump! 
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’ Certain Characteristics of Dascharges in an Ion Pump and Magnetic 
Ionization Manometer 


ignition of the autonomous discharge. This is 
explained by the appearance of microdischarges and the 
evolution of gas with ion bombardment from the active. 
sections of the cathode. The range of ion energies. in 
the cathode region is approximately 250 V, occurring in 
several groups, confirming the existence, under certain 
conditions, of several ionization regions. The initial 
state of each breakdown in high vacuum in the presence 
of a cold cathode is the formation of individual 
emission centers on the cathode and the evolution from. 
them of gas and metal vapor under the action of ion 
bombardment. There are 3 figures and 6 references, 

5 of which are Soviet and 1 English. 


: ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo 
De universiteta im. M.V: Lomonosova (Physics Department of 


; Moscow State Mote eE ett y imeni' M.V. Lomonosov) 
. SUBMITTED: - June 1, 1959 Ye 
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AUTHORS : Vasiltyeva, M.N. and Reykhrudel', E.M. 
ted ees Wee 


TITLE: - Influence of the Space Charge on the Kinetics of 
Electrons in a Longitudinal Magnetic Field : 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol. 5, 
No. 12, pp. 2065 ~ 2068 


TEXT: The problem of electron kinetics in a discharge 

between a ring anode and twe cold cathodes symmetrically 

situated on: both sides of the anode ina longitudinal magnetic 

field H was considered in a number of works (Refs. 1, 2) 

without taking into account the space charge. It was shown, 

however, (Ref. Za that exen at small currents and. pressures of e 
the order of 10 to 10 mm Hg space charges could appear. which - 
change substantially the potential distribution in the discharge | ng 
gap. In the following the problem of electron motion in the 
longitudinal magnetic field H and a nonhomogeneous, axially- 
symmetrical electric field is considered. The potential 
distribution of this field is described by the functions 

p(z) and g(r) , which take into account the presence of the 

‘Card 1/7 
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Influence of the Space Charge on the Kinetics of Electrons in 
a Longitudinal Magnetic Field 


space charge. The first function is expressed by 
59 
2 
g(z) = ———* (-2" + 2pz) (1) 
d(6p - da) 


is the distance between a cathode and the plane of 
the anode, 
p is the value of z at which the potential 
distribution curve has a maximum, 

is the potential at the centre of the tube at 

z= d in the absence of the space charge (p 


The second function is given by: 


where d 


%o 


‘olr) = fa * Ky, (rx? 2qr) + Ky (2) 
ri’, 7 2q hd 
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where ry is the radius of the anode ring, — " . 
q is the value of r opt ce routine ‘to the minimum 
of o(r), a 


0) is. the potential of the ponode and. 
K=(r, - 2a) Ar, - a). 


Phe equdtsone of motion in cylindrical coordinates are as. 
‘follows: 


rr. ee 
: re eos 
mG rit) =e OH 


4:0 03. ‘eH: 
"ge Om. 
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The solution of Eq. (3) for the eeaditicn t= 0, z = 2) and 
‘ole om is in the form: _- ae gee sce te Oe eS ee 
ae z © A sin (ut + a) +p 
- wheres — 


- 210 ey, 


Neat6he ale 
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By investigating the above solution it is seen that the space 


charge leads to the formation of two types of electron 
oscillations along the axis z2: 1 = nonharmonic oscillations 
with respect to the anode plane having a frequency Wy 3 


2 - harmonic oscillations relative to the plane z = Pp eae 
corresponding to the maximum of 9(z) . The motion of an : 4 
electron in the anode plane r& in the presence of the space 


charge is also investigated, It is shown that the solution 
for r as a function of time is in the form of the following 
integral: 

; rdr 


t= | Sg (9) 
: 


fear «+ 2Cr~ + cir ~ B 


°o 
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This integral cannot be solved exactly but approximate 
solutions for the case of under-critical and over-critical 
magnetic fields are derived. An approximate equation for 
S(t) is also given, From the analysis of these solutions 
it is found that an electron oscillates in the plane rd » 
between. r, and ro and, simultaneously, it rotates with 8 
frequency which is not less than the Larmor frequency. The ~ 
.presence of the space charge leads to: 

1) an additional contraction of the charge; 

2) appearance of gyromagnetic oscillations whose frequency 


depends on the initial conditions r, and fo: and 


7 
’ 


3) the possibility of resonance oscillations. 
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There are 3 figures and 3 references: 2 Soviet and 1] non-Soviet. 


ASSOCIATIONS: Fizicheskiy fakul'tet MGU (Physics Department Age 


of MGU) 
Kafedra fiziki MAI (Chair of Physics of MAI) 


SUBMITTED: April 2, ~°1960 
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AUTHORS: Kamoldinov, M. Gs. and Reykhrudel', E. M. 
neyk 


TITLE: Photoconductivity and quantum yield in germanium under the 
action of X-irradiation 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2362-2368 


TEXT:. The authors describe studies of the effect of X-irradiation on the 
eleatric conductivity (concentration, mobility, and lifetime of the carrier) 


of a homogeneous germanium specimen by simultaneously measuring the Hall YM: 
effect. and the conductivity as functions of the irradiation dose. The : “~~, 
specimens used were n-type germanium pieces (21.5*5.3°3.4 mm) with an ini- 

tial resistivity of 17.44 ohm-cm and a diffusion length of 2.3 mm. Lead 

contacts were applied to these specimens. The measurements were made in 


glass tubes (1074 mn Hg) in a field H = 5,000 oe. To reduce the surface .. 


recombination rate the samples were etched in H,0.- 


with a PyN-2 (RUP-2). device at 100, 150, and 200 kv. The doses were 
measured by a Pad-1M (RM-1M) device. The measurements were made at 65°C 


Xeirradiation was made 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001444720020-7" 


"APPROVED FOR RELEASE: 


PEAS 


06/20/2000 


“7 


27289 


Photoconductivity and quantum ... 


(constant). 
blackening of an X-ray film. 
photometry. 


The X-ray absorption coefficient. 


R 


Sa S EUS #2 TREE EES ED SEEPS PEATE FERRE AT UO: 


was determined from the 
An MO-2 (MF-2) microphotometer was used for 
The following numerical results were obtained: 


CIA-RDP86-00513R001444720020-7 


s/181/61/003/008/019 


/034 
B102/Bz02 


anode sre? absorption coefficients,| quantum yield Pair forma- Ty : 
voltage measured number. of tion ener- J usec 
fis Bn electron-hole |gy, ev 

pairs . 
100 0.248 | 1.6°107>° 1.34 18 » 830 2,66 1,220; 
+50 0.165 1.210727 1.03 27 + 400 2.74 4350 
200 ~—Ss |= 062 10.9+ 1077 Ja. 15 10.775 | 141 > 040 2.44 9 1,550. 
Hrs and Wt, are the atomic, the linear (p= (ant, -101,]/[a,-a,] ) and the 


mass absorption coefficient, respectively. 
parallel plates of the thicknessegd, and @ 


2 


culated from the formulas #, = 2.64°10°°Z 


where 9 is the specific density, N, Avogadro's 


nee es ae 
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ye, and Un were also cal- 


and #, = Ap/QN = Au /N 
The theoretical 
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values for 100-v anode voltage are higher, for 150 and 200 ev lower than 
the experimental values, The carrier lifetime t was determined from 
formula I = qFt/T , where I is the photocurrent in the semiconductor, F the 
number of excitations per sec, q the electron charge and T the time con- , 
sumed by a carrier to trevel the distance between the electrodes. Con- 
clusion: X-irradiation leads to a change of conductivity. and of the ay 
quantities by which it is determined; the absorption of X-ray quanta causes. - 
the occurrence of additional: bound states in the forbidden band as well as §:¥\ 
an increase of the carrier lifetime and a "hyperlinearity". At a certain ~ 
minimum dose, saturation of photoconductivity occurs. The saturation value 
of conductivity depends on the quantum energy and on the dose rate. With 
equal quantum energy and equal absorbed dose it is approximately propor- 
tional to the dose rate. The quantum yield. is proportional to the energy 

of the absorbed photon, Within the limits of measurement. accuracy the 

. electron-hole pair formation energy is in agreement with the results ob- 
tained by other authors. There are 4 figures, 2 tables, and 15 references: 
12 Soviet-bloc and 3 non-Soviet-bloc, The three references to English- 
language publications read as follows: A. Rose. Phys. Rev., 97, 322, 19553: 
P. Rappaport. Phys. Rev. 93, 246, 1954; K. G. Mc-Kay. Phys. Rev. 84, 829,195. 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. KM. V. Lomonosova e 


(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: October 19, 1960 (initially), March 11, 1961 (after revision) - 
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AUTHORS: Boym, A. B., and Reykhrudel', E. M- 
TITLE: . Initial stages of a pulsed discharge at low pressures 
PERIODICAL: - ghurnal tekhnicheskoy fiziki, v. 31, no, 9; 1961, 1127-1134 


TEXT: The authors studied the ignition of a pulsed discharge in a cold- 
cathode tube at initial pressures of 1074-1076 mm-Hg and initial voltages so aye 
of 30-60 kv. They conducted: experiments to study the possibility of x 
prolonging considerably the time t necessary for the development of a 
discharge. They determined the parameters of the electron beam and the oH 
duration of the electron-optical stage of. the pulsed discharge by observing 
the time dependence of current and voltage by means of oscilloscopes, and | 
by measuring the cross section of the beam. The cross section was 
determined by measuring the dimensions of the X-ray source on the anode. 
. Fig. 1 shows a diagram of the experimental arrangement. From extensive 

; experimental material, the authors conclude: (1) In the pulsed discharge 

- .in a low-pressure tube featuring a cold: cathode with ignition. device, the 

development of a discharge igs delayed under certain conditions. The delay... 
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depends on the parameters of the discharge and the degree of electrode 
degasification; ignition starts when the initial voltage lies below the © 
ignition voltage. (2) The delay of ignition corresponds to the stage of 
pre-discharge pulses preceding the stage of the focused gas beam. The 
time of this preliminary stage of discharge with a given Rn (Fig..1) can 
varied in a wide range by regulating the discharge capacitance when the 
voltage applied lies below the ignition voltage. (3) This delay may be 
used for increasing the lifetime of the electron beam in the pulsed 
diacharge from 1. psec up to some milliseconds. (4) The current amplitude’ 
in the pret imine ry stage of discharge can be regulated by proper section of 
the resistance Ros; here, the duration of this stage also changes. (5) The 
time development of a discharge also decreases with increasing pressure. 
There are 5 figures and.9 references: 8 Soviet and 1 non-Soviet. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta.: 0°. 
'- (Division of Physics of Moscow State University) 


‘SUBMITTED; November: 18, 1960 


Fig. 1. Diagram of the experimental arrangement. Legend: (1) Blocks for. 
2 ss scanning, (2) scanning generators. 
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(Electronics) 
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AUTHORS : . Vasil'tyeva, M. N., and Reykhrudel', E. hi. 
sey A 
SITLE: Effect of a space charge on the motion of electrons in a 
Penning tube i 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 6, 1962, 725 - 734 


TEXT: The motion of electrons in a. Penning tude (two cold disk cathodes 
aced symmetrically with regard to a ring anode) in a longitudinal 
0 


etic field considered. The effect of a space charge is taken into 

ecunt. 4 is shovm that, owing to the space charge, regions of electron” VW 

oscillation arise along the discharge axis. The frequency of these (har- 4 : 
; Be ; : ‘ ; “ -1 : 

monie or innarmonic) oscillations is of the order of 10° sec . 

Frequency, amplitude, and character of these oscillations depend on the 


place Zz, at which the electron is produced in the discharge and also on 
; ace ea et) 


ad 
the initial velocity ay of the electron. If A = (2, - p)* + 2° fos 


Vege (where dis the distance between the cathode plane and the anode plane, 


cara(1/3) | . a 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001444720020-7" 


neat eg 


ir T-LRE SS RUE pote 
a LASSEN SILT EC (SRT Mere rar ees 


"APPR 
OVED FOR RELEASE: 06/20/2000 _ CIA-RDP86-00513R001444720020-7 


shit 


. $/051/62/032/006/013/022 
Effect of a Space «+> 3108/8102 ; 


and where p ‘represents the value at which the distribution curve of the 
-magnetic potential y(z) nas its maximum), then when A> (d-p) the electron — 
will perform inharmonic oscillations of 4 frequency, less than that of the’... 
narnonic oscillations which arise in the absence of a space charge. If 
a<(d-p) the electron will not reach the anode plane but will perform ; 
narmonic oscillations of a frequency greater than that without a space - > 
charge. Tne frequency is independent of the initial conditions. The Da 
eritical magnetic field in the case of a space charge is always greater . 
then the eritical field witnout a space charge. ‘The electron trajectories — 
in dic code plane vi ave confined in she interval r,<t ET» where Tr, and Ty 


-are tne positive roots of the equation -aré - 2Cr~ + C,r -B=0,.. Here | 


r, and rT depend on the discharge parameters and on the initial conditions. 


Tris interval cecreases and increases in proportion with ro: A space 


charce also reduces this interval and causes the discharge to pinch. The 
frequency of the nydromegnetic oscillations depends on the initial 
conditions and is greater in the case with a space charge than without. 


Phere are 3 Figures and 3 tables. 
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: current, which is: directly pecperti cual’ leo the. hen: of gaps. _ has the ini. 
> tial volt age was 30 kv, the cathode. current was equal to 15, 30, 45, and 60 app. 
- Por one, two, three, and four” “BaDs 5 respectively. ‘A simultaneous breakdown in - 
{all gaps was. observed without. any. noticeable ignition delay in individual. gaps. 
ee GA ‘similar phenamenon was ‘observed ‘dn the tube containing eleven. electrodes.. : A 
oy cathode current: of about 160 amp with a- pulse ‘duration .of | 0.3: to.0. sec was’ ob 
=) served for all. eleven: gaps. : The investigations showed. that the application of 
|. Series resistors: permits 1) an- increase “ih ‘the: emitting surface. ofa ‘cold cathode: 
P resulting ina higher electron current with a large pulse duration; 2) the: crea" 
' tion of electron, streams with the required cross section; and 3) the: obtaining 


| -of currents with’ low-velocity dispersion ‘of electrons and ee current. sie oop dare 
| Orde. art. has: 6 figures. and 1 formula. 
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L 33399-66 EWP (a) /EWD(1)  LJP(c) = 
ACC NR: APGO15313 (A, N) SOURCE CODE: UR/0057/66/036/005/0907/0912 


AUTIIOR: Ivanova, T. I.; Pustovalov, G. Ye; Reykhrudel', E. M. 


a ne nae 


onc: Physi epartment, Moscow State University im. M.V.Lomonosov (Moskovakiy 
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Ce \/ 
TITLE: Solution of Laplace's equation for a Penning discharge gap i 


| 


SOURCE: Zhurnal. tekhnicheskoy fiziki, v. 36, no. 5, 1966, 907-912 


TOPIC TAGS: Penning discharge, electrostatic field, Laplace equation, mathematic 
; method, approximate solution ; 


“ABSTRACT: Because of its practical significan.e in connection with design and study. 
of Penning discharges, the authors calculate the electrostatic field of a charged 
cylinder of radius a and length 2L located midway between and with its axis perpendi- 
cular to two infinite parallel plane grounded electrodes separated by a distance of | 
2D. The problem is first solved rigorously by separation of variables in cylindrical 
coordinates r, 9 z (origin of coordinates at the center of the cylindrical electrode), 
and a set of linear equations. is derived from which the coefficients in the resulting 
expansion in a series of modified Bessel fun : : Because of the 
complexity of the calculations, a second 
oped. ‘This technique is based on the assum 
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form, suggested by results of electrolytic tank measurements, for the potential in| oan ee 
the region r = a, L gz <D.. The limiting cases L— 0 ani L ->D are discussed, and 
numerical calculations for the case L/p = 1/2 are presented and compared with result@: : 
of electrolytic tank measurements. The approximate calculations are least accurate yo 
near the. edge of the cylindrical electrode; in this region the error 4g 10-20 % when | 

10 terms of the series are employed and the error cannot be reduced below 5-10 % even 

py using many more terms. The errors decrease rapidly with decreasing Tr; and four _ 
terms of the series ‘give ‘an accuracy of 1% in the region r < 4a/5. The first term 
‘alone of the series gives an accuracy of 1 % on the axis. Orig. art. has! 18 formu-— & 


las, 3 figures, and 1 table. 
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| ong: Physics Department, Moscow State University (Fizicheskiy fakul’tet Moskovskogo - i 


; 
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| gosudarstvennogo ‘universiteta) : | 
| 
t 


) TITLE: A new method for determining the potential distribution in a Pennin discha e 


t cotueue Zhurnal coumntcneeney fiziki, v. 36, no.7, 1226-1232 

[ 

= ; TOPIC TAGS: gas discharge, Penning discharge, electric potential, potential 
"| digtribution 


-| assmnacr: The authors describe a new technique for determining the potential distri- 
; bution in a Penning discharge, which they call the "ionekinetic method", and ~ ‘present m 
| experimental data obtained by the new technique, The ion-kinetic sethod is based on. 
| the fact, shown by calculations of two of the present authors (ZhTF, 36, 1217,1966/ © 
i see Abstract AP6025248/), that ions originating on certain planes perpendicular to" 
j the axis of a Penning discharge reach the center of the plane cathode at angles de- a 
| pending on their radii of origin. To measure the radial distribution of potential in™ 
{a Penning discharge-one need merely measure the energies of: the fons issuing in. - 
different directions from a hole in the center of the cathode and employ. the: ‘appro- 
nee equations, which are presented vut not derived in the present paper. The most 
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L energetic ions issuing in a given direction originate on the central plane of the dis- 

(charge tube, and from the energies of the most energetic ions issuing in different — 

| directions one can determine the radial distribution of potential on that plane, The - 
authors assert that the radial potential distributions on other planes a5 well as the 

j axial potential distribution can also be determined, Advantages of the ion-kinetic 2 

‘method are that it involves no distortion of the field within the Penning tube and that 
it can be employed over the wide pressure range from 1073 to 107>> mm Hg. The ion-. 
Jkinetic method was employed to measure radial potential distributions on the central — 
; plane of a Penning tube having 4 1 cm long 4 cm diameter cylindrical anode and plane 
‘cathode 6 cm apart. Some 30 potential curves, recorded at different pressures, mag- 
netic field strengths, and discharge currents are presented and discussed in some- . 
detail, It is concluded that increasing the magnetic field strength hinders the escape 

lef electrons to the anode and increases the negative space charge, and that increasing 
the pressure facilitates escape of electrons to the anode and reduces the negative 
space charge At the highest. pressures (about 107? ma Hg) the space charge was neu- 
‘\tralized and the potential distribution was similar to shat in a glow discharge. Orig. 
art. bas: 11 formulas and 3 figures. wok 
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onG: ‘phys cs Denaxteoat © moscow State Universit (Piztcheskiy tanul' tet oskovekoge 
‘gosudarstvennogo univeraifets) (a: 23 es : ; ; : See 


TITLE: - Ignition of! * Kacnarge an a high vacuum Penning cell 
“| SOURCE: Zhurndl tekhnicheskoy fizins, Ve 36, no. 4, 1966, 653-660 


TOPIC TAGS: — electric discharge; ‘electric discharge fonization, Agnition, electron 


|| oseillation, - vacuum, - longitudinal, magnetic. field - 


.| ABSTRACT: ‘The authors employ. the Townsend avalanche theory to calculate the ignition: 
curve (the magnetic field strength at ignition as'a function of . the anode potential 
for a ‘Penning | cell in @. vacuum. ©. It is assumed that the-electrons: leave the center. 
‘of the cathode normally ‘to its surface with: ‘negligible. velocity and that they. are. ‘so 
scattered in. collisions with gas ‘polecules® ‘that after collision their kinetic energy. 
is evenly distributed between the longitudinal and radial directions. The radial 
velocity distribution of the electrons is taken. approximately into ‘account in calcu- 
‘lating the first Townsend coefficient by dividing the’ electrons into two groups, the 
| electrons in one of which retain and those in the other lose all their transverse 
velocity. It is assumed that the ionization takes place mainly within; the anode. 
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cylinder, where the. sotentiil ig a  adeetie. ‘tunetion of the distance rom the ‘ax 
The solution of the radial equation of motion is, taken from an earlier paper by. G.V. 
: Smirnitskaya and E .M.Reykhrudel". (2nTF ‘29,-153, 1959). A ‘number. of. ignition cur 
recordéd with Penning cells of different: design at pressures from 107* to 107 
are presented and their features are discussed in some detail with reference to. getin 
theoretical formula, The theoretical formula provides qualitative explanation for’ 
number of features of the ‘experimental curves, In one case good quantitative agree- 
ment is shown between the portion of an -ignition curve ‘corresponding to anode poten- 
tials higher than. that for which the ignition field strength is miainun. and the : 
theoretical curve calculated for. a. reasonable value of the secondary emission. com 
efficient which, however, was selected to. give the best AAs On tee SE Ee has: 
23 formas: and A f4 ures. ae ens ake 
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TITLE: “'Tpnition of a discharge in high vacuum in a cylindrical magnetron with a 
cold cathode . 


SOURCE: Radiotekhnika i elektronika, v. 9, no. 4, 1964, 728-734 
TOPIC TAGS: arc discharge ignition, cascade theory, Townsend discharge, magnetron, ‘s ee 
cold cathode magnetron, self maintaining, discharge “ 


ABSTRACT: An attempt is made to apply cascade theory to the determination of the.’ 
‘conditions under which a self-mairtaning discharge is ipnited in a cylindrical mage. .-. : 
netron whose internal cylinder serves as a cold cathode, under high vacuum condi- 2-0 
tions (107 = 107° mm Hg), where a discharge ignites as a result of electron oscilla-.- . 
tion in the crossed electric and magnetic fields. The Townsend criteria for dis- 2 
- charge ignition are used to determine the theoretical anode-potential dependence Of 
the. magnetic field intensity at which the self-maintaining discharge occurs. A - ee 
- quadratic distribution of the potential along the radius is assumed. A general. 
- golution of the problem is obtained also for the case of an arbitrary distribution ~ 
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& of the potential along the radius in the discharge 1 curves 
gap. The theoretical 
agree well with experiment. Orig. art. has: ‘5 figures and 5 formulas. 


ASSOCIATION: None >. 
> SUBMITTED: 22Jan63 
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Separation cf polymer homologous mixtures in a thermo- 


itati lumn, Zhur.prikl.khim, 38 no0.1132592~2595 
Saas Te . (MIRA 18:12) 


1. Leningradskiy tekhnologicheskiy institut imeni Lensoveta.e 
Submitted January 17, 1964. 
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. i 5/190/61/003/003/013/014 
1S ZG B101/B204 
AUTHORS: Reykhsfel'd, V. 0., Bondarenko, A. I. 
TITLE: Accumulation of non-saturated compounds on dimethyl-methy1l- 


polysiloxanes 
PERIODICAL: | Vysokomolekulyarnyye soyedineniya, v. 3, No. 3; 1961, 487 


TEXT: The present "Letter to the Editor" reports on. the accumulation of 
vinyl derivatives on dimethyl-methy1-polysiloxane of the general 


forma CH, CH, 
(54-0) g, 5-Bi0- ; n= 100 - 150. ne 
CH, ; n : 


The polysiloxanes were obtained by means of copolymerization of: octamethyl- 
cyclotetrasiloxane with tetramethylcyclotetrasiloxane. Interaction of 
this polymer with methylmethacrylate in the presence of 0.1 N HoPtCl¢, 


dissolved in isopropanol at. 95°C after 3 hr resulted in a-highly hydro~ 
. phobic polymer, which is soluble in acetone, benzene and chloroform. 
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Accumulation of non~saturated... 8/190/61/003/003/013/014 
B101/B204 


On the basis of the analysis and of the infrared spectrum, the following 
formula is ascribed to it: CH CH, 


(-Si-0), .-Si-0- 


8.5 
CH,CH(CH, )COOCH, en 
Accumulation of allyl chloride onto the initial polymer dissolved in 
xylol, with the same catalyst at 150° C resulted-in a polymer having the. 
‘structure 
fio. 


(-fi20) 
8.5 Ne 
Hy CH,CH,CH, C1 


The authors find that they were the first to prove the possibility of 
modifying linear highmolecular silicon-organic polymers by the accuaula- 
‘tion of vinyl monomers on the Si-H bond of dimethyl-methylpolysiloxane. 


. ‘SUBMITTED: October 18, 1960 
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. S /61,/031/005/0 
- §.47] 00 32 05 . B/org/ey 31/005/ es 
AUTHOR: Reykhsfel'd, V-0- 


TITLE: Investigation in the region of mono-organic silanes 
I. Synthesis of mono-substituted silanes 


_ PERIODICAL: gnurnal obshchey khimii, v.31, no.5, 1961, 1576-1579 


TEXT: In his experimental work the author used methods publi- 
shed in Western literature for preparing di-and tri-substituted » we 
silanes: one method makes use of the reaction of alkyltrichloro- 
silanes with alkyl trisubstituted silanes, acting as hydrogen do- 
nors in the presence of AlC1s , according to the equation: 


5R,SiH + R'SiCL, ALCLs, 3R,SiCl + RSH, - 
fhe second method consists of hydration of alkyltrichlorosilanes 
with lithium hydride. R Si0Ts + 3LiH > R oe + 3LiCl. By the 
e ) 


first method the author. prepafed putylsilane ffom butyltrichloro- 
-gilane with: 1) triethyl- 2 tributyl-and 3) tricsoamylsilanes. 
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“Investigation in the region » o » 


as H, donors; as well as isoamylsilane from isoamyltrichlorosila- 
ne afid tributylsilane. The yield of putylsilane was good. decrea- 
sing with the increase of molecular weights of reagents these 
being 833 73% 47 and 60% respectively» By the second method the ; 
author prepared putyl phenyl, isoamyl and para chlorophenylsilames. 

The author states that while the first two compounds are known, 
p~chlorophenyl silane is only mentioned in US patent literature(Ref.7 
Pat. SShA (US Pat.) no. 2762823; RZhkhim, 1959, 385) and isoamyl- 2 
silane has not yet been described. He strongly emphasizes the 
necessity of performing these syntheses in an atmosphere of pure 

dry nitrogen on account of the explosive danger due to the pro- 

duzed SiH,. The evolution of SiH, (a product of the side reaction: 

4 siderable during alkylsilanes 


synthesis but iS quite appreciable during the preparation of aryl-= 
silanes; in the author's opinion this probably depends on the speci- > 
fic reactivity of the substitution groups; since it steadily 
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decreases in the Series: p-chlorophenyl-silane > phenylsilane > bu- 
tylsilane, The author then Bives details of his mono-substituted 
Silanes preparation a8 well as a description of p-chlorophenyl- 


to the four most recent English-language publications read as fol- 
lows: YW, Nebergall, J. Am. Chem. Soc, 72, 4702, 1950; Pat. SSha - 
(US Patent) no. 2537763, Ch. A. 45, 3409, 1951: FB. Whitmore, E, 
Pietrusza, L, Sommer, J. Am. Chem. Soc, 69, 2108, 1947; Pat SShA 
(US Patent) NO. 2762823, RZhKhin, 1959, 385. 


ASSOCIATION: Lenin radskiy tekhnologicheskiy institut im, Lenso- 
: veta (icbinetaa Institute of Technology im. Lensovet) — - 


SUBMITTED: = July 8, 1960 
Card 3/3 


020-7" 
APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001444720 


PPROVED FOR RE 


Hereby oe 


iespove 


25366 
$/079/61/031/008/004/009. 


Seow . D215/D304 


AUTHORS: Reykhsfel'd, V.0- and Prokhorova, V-A- 
TITLE: | Study in the field of mono-organosi lanese (11) Re- 


- activity of mono-organosi lanes with alcohols 


PERIODICAL: — Zhurnal obshchey khimii, 1961, v- 31, no. 8, 2613-2618 


TEXT: The reactions studied are generalized by the following equations:  / 


+R'OH +R'OH +R'OH 
RSil,——? RSiH,OR' —_—» RSiH(OR'), ———? RSi(OR'). 
aH, -H, -H, 


The alcohols studied were benzyl, propyl-, allyl- and propargyl- and the 
silanes, butyl-, phenyl-, n-chlorphenyl-e The kinetics of the reactions - 
were followed by measuring the rate of Hy liberation in the reaction. 


catalyzed by a strictly determined amount of freshly deposited Cu, 
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B101/B110 


AUTHORS: Reykhsfel'd, V- 0., Ivanova, A- G. 
TITLE: Synthesis of linear dimethyl methyl polysiloxanes by 
copolymerization of cyclic siloxanes = 


PERIODICAL: Vysokomolekulyarnyye goyedineniya, vo 4, noe 1; 1962, 30-36 


TEXT: Linear polymers containing reactive Si-H bonds were synthesized by 

~ copolymerization of octamethyl cyclotetrasiloxane (1). with tetramethyl 
cyclotetrasiloxane (II) or pentamethyl cyclopentasiloxane (III). I was 

obtained by fractional distillation of the industrial product. Optimum 
-conditions for synthesizing II and III: 10-15 min hydrolysis of methyl 
dichloro silane with ice in ethereal solution. Vacuum distillation of ean 
liquid products (yield 93-94%) yielded up to 80% cyclic siloxanes, mainly PA 
II and III, which were isolated by rectification. Copolymerization was 
conducted at 100-110°C by 3% Al, (S0,) 5°2H20 as catalyst with various ratios 


of initial monomers. With 15% by weight of II in the initial mixture, 

dimethyl methyl polysiloxane (molecular weight: 110, 800) containing 

21.68% by weight of Ch,HSiO links was obtained after 8-11 hrs. After 50 hrs 
cara 1/3 3 Ney 
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. $/190 62/004/001 /006/020 
Synthesis of linear dimethyl --. B101/B110 


10% by weight of III yielded the same polymer with a molecular weight: of 
G4 6205 containing 14.13% by weight of CH,HS10 links.: The degree of 


conversion was 30-65%. Fractional precipitation of the polymer from a 
benzene solution by CHz0H yielded fractions of constant composition and a” 
constant content of reactive hydrogen (determined by decomposition of the  ;A- 
polymer dissolved in benzene by means of alcoholic KOH in the Tserevitinov. 
apparatus). The structure 

CH H CH CH 

3 r te ie: 
e840) gr (-BO-D gg (OREO) gar (TES is aseumed for 
«CH, H CH, H 

the polymer obtained from II + I. For the copolymer from III + 1. 44a and 
4s are replaced by 5q and 58) respectively. According to. Fo R- Mayo. Fo M- 
Lewis (Jo Amer. Chem. S0Cs, 66, 1594, 1944) the copolymerization constants 
were calculated to be r, = 2.2 + 003% tT) = 0.31 + 0003 for II + 1; and 


eed, o 4 ,2.% 00165. Fy 0935 20204 Tor. Ith. + t. It is concluded that (1) - mee 
2 Cara 2/3 | 
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Calculation of rate constants for two-stage parallel and 
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i Gruber, Ve Ne. 
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oT PTTL: olyneristton octane 
: Catalysts : 


ds SOURCE: ‘Wyrackonololulyarnyaye Soyedinentya; 'We.5, 


|} TOPIC Tacs: . ‘siloxane, polyaarization, c 
inate, Potassium permanganate - : 


ieee ABSTRACT: The’ kinetics. of. ‘octemethyleyclotetrasilexéng: 
eof: Prasihie Co ee 
by an’ ultrasonic = stave des 
_Smirnov,- ‘and‘ A. Ps 
“Inte a 50-m1. flask were: “placed 25: 
atreliey- saci amounts of. ‘sulfuric “ac 
_ | dichromate shea ear ; 
- “fon the process. 
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..| acid resulted within'a 6 “hour: interval: in: lev 
““|to 90%) of the original OMCTS, . ‘Additional amounts éf ‘sulfuric acid increased < 
>) {only the conversion rate.. Experiments showed: that the dilution of the: atid had 
_ |a@ detrimental effect on the- rate and-yield ‘of polymerization, 
{ment of the sulfuric acid by oleum, TASB : 


a ours, while at 2 
we rit took 9 hours;to achieve a 30%, polymerisation, Orig. art. has: 1 formla and 


 TASSOCIATION: Leningradskiy technologicheskiy institut im, Lensoveta: (Lening 
Technological Institute) 9° 22s. a eye phe Ee Bs | BoA 
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Mechanism of the cyclic trimerization of acetylenes on complex 
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TITLE: Alkyl (aryl )hydropolysiloxanes. l. Reaction kinetics of unsaturated : : : 
compounds with dimethylmethylhydropolysiloxanes 


~ SOURCE: Vy*sokomolekulyarny#ye soyedineniya, v. 6, no. 6, 196k, 988-993 . 


- TOPIC TAGS: siloxane, silicone, alkyl(aryl)hydropolysiloxane, methylstyrene - on 
siloxane interaction, methylmethacrylate siloxane interaction, Speier catalyst, — 
-chloroplatinic acid catalyst, rate of interaction, autocatalytic reaction charactér’ 


ABSTRACT: This is a continuation of earlier work. by the authors (Wytisokonclok.. aire 
soyed. 6, 969, 196), and deals with the kinetics of interaction of O -methyl-" _ 
styrene and methylmethacrylate with dimethylmethylhydropolysiloxanes (DMMHPS) in 
' the presence of chloroplatinic acid (Speier's catalyst). The rate of the process 
was determined by measuring the amount of active hydrogen which did not enter in 
_ the reaction. It was found that the addition process proceeded faster in an 
atmosphere of an inert gas than in oxygen, and that within a 3-20% concentration 
range 73 DIMHPS in ee ee ‘the herbal rate remained practically cone tere 
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Experiments on the interaction of DMMHPS and o<-methylstyrene at 30, 50, and 1000 
“up to 160 minutes revealed that at 300 the reaction was practically dormant for = = 
--the first 20 minutes. This fact the authors attribute to the time required for the:.: 
reduction of chloroplatinic acid to platinum. In their opinion the reaction is of |— 


an autocatalytic character and proceeds in two stages. The first stage involves -. ae 


- ‘the formation of the catalyst, waile during the second tie vinyl derivative is. 9}. 
“linked to DMMHPS along the Si-H bond. It was found that the kinetics of the ~ aan 


reaction satisfied an equation for a reaction of the first order and that the ..— 


. reactivity of o¢ -methylstyrene considerably exceeded that of methylmethacrylate. = iS i 
“The rabe constants and the activation energies of the reactions were determined. 


Orig. art. has: 7 charts, 1 table, and 3 formulas. 
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|, TOPIC ‘PAGS: 7 oheteni plant. equipment “ crcahic’ chemical, PP rayatnecs 

“-.xubber, petrochemistry,: food, ‘pharmaceutics, equipment: ae 
Bis beara operation, material balance, heat, lager © process 
‘automation . 


"PURPOSE AND COVERAGE: . This ‘4s a handbook ‘fon. engineers, ‘technicians: 
“2° and designers concerned with organic chemicals'. synthesis (monomez 
“- aleohols, acids, etc), synthetic rubber, petrochemical, food and 
~~~ pharmaceutical process industries. It is suitable as a textbook 
“for. students of chemical institutions of. higher education and fo 
technicians, The book deals with the design and principles of 
_ operation of equipment, and provides data for establishing ma~ 
-:' terial and heat balances and for process automation,: There. are 
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~ |ABSTRACT: 


the addition of various unsatura 
{siloxanes 7 and also to the produ 
acetylenes--trisubstituted .benzenes, . 
{construction of the thermogravitational column. 
plates was 0.3 mm, and the height of t 
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as 774 mm. The temperature difference between the walls of the colum 

as 350° in the separation of products obtained by the addition of olefin 
.|to dimethylmethylhydropolysiloxanes, and 40° in the separation of mix-..> 
tures of alkylarylbenzenes. H alge of the experimental separations are| 
shown in tables. These dat indicate that separation in a thermogravita+ 
- .{tional column is well suited to separation of polymer homologous mixtures 
jof large molecules which differ only slightly in thelr structure, and ce 
also be recommended for the se aration/ oy, Sry high boiling mixtures. 
Orig. art. has: 1 figure and 2 tables./7¥iSS 0 
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| TOPIC TAGS’. formamide, silane, NMR . | “ 

| ABSTRACTS The monoorganosilanes isoamyl-, n-hexyl- and phenylsilane were synthesized | 

| p zs 
by reducing the corresponding trichlorosilanes with lithiun hydride, and their reac= | 
tion with dimethyiformanide (DHF) was studied by means of high-resolution proton mag- | ~ 
netic resonance (PIR) spectra. Associates of 1:1 composition were formed. On the ba= =: 
Sis of tho PMR spactra it is postulated that a Py7d, conjugation of the phenyl ring - 
with 3d levels of the silicon atom of the silyl group oxists in phenylsilane. It was 

| confirmed that phenylsilane in the free state is weakly self-associated. The nitrogen: 

| atom of the amide group of DHF takes part in the formation of the associative bond of 

| 

I 


RSiij*DMF, The bond is thought to be formed as a result of the competing interaction 
of the unshared electron pair of the nitrogen atom with vacant 3d orbitals of the : 
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silicon atom of the silane. The effect of diluting the associate with polar compounds! 
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